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Table 7.4.1.1 Summary of Tx Power, Rx Power and Tx Gain Adjust for 11/18/1992

Run Log File VanIMIN MoblESN Mobile Number Rx Tx TxGain

No. No. Cell CelllSendr CaiThl of Power Power Adj.

QTSO QTSOIESl' No. Mobiles [dBm] [dBm] [dB]

Run 1 18160949 CLM/37 203CB26D snll1 30 -53.8 -19.3 -4.5

Run 2 18162418 QCM/47 A4518E3C sn126 30 AGC not lo£~d

Run 3 18164152 PTM/39 73878EDO sn140 30 -66 72 8.6

Run 4 18165227 MOM/44 321D8032 sn130 30 -50.5 -10.7 -1.4

Run 5 18180337 QCM/47 A4S18E3C sn126 40 AGe not lo££ed

Run 6 18181513 PTM/39 73878EDO sn140 40 -65.6 52 6.8

Run 7 18182926 CLM/37 203CB26D snl11 50 -56.9 -21.7 -8.8

Run 8 18184046 MoM/44 321D8032 snl30 50 -50.7 -13.5 -5.2

Run 9 61

Daily Summary: Minimum -66.00 -21.70 -8.80

Maximum -SO.50 720 8.60

Mean -57.25 -8.80 -0.75

sm 6.41 11.21 6.37
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Table 7.4.1.2 Summary of Tx Power, Rx Power and Tx Gain Adjust for 11/2011992

Run Log File VanlMIN MoblESN Mobile Number Rx Tx Tx Gain

No. No. Cell CelllSendr Cal Tbl of Power Power Adj.

QTSO QTSOIES?\ No. Mobiles [dBm] [dBm] [dB]

F1 20163315 QCM/47 A4518E3C sn126 30 AGC not logged

F2 20164920 PTM/39 73878EDO snl40 30 -72.6 9.6 7.7

F3 20170330 aM/43 7C316C27 snl63 30 -65.2 14.6 121

F4 20171511 MOM/44 32108032 sn130 30 -67.1 9.9 5

F5 20175914 QCM/47 A4518E3C 33 AGC not logged

F6 20181221 aM/43 7C31607 snl63 33 -64.8 19.7 23.2

F7 20183514 QCM/47 A4518E3C sn126 25 AGC not logged

F8 20184349 aM/43 7C31607 snl63 25 -66.2 13.9 7.9

Daily Summary: Minimum -72.60 9.60 5.00

Maximum -64.80 19.70 23.20

Mean -67.18 13.54 11.18

sm 2.83 3.69 6.42
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Table 7.4.1.3 Summary of Tx Power, Rx Power and Tx Gain Adjust for 11/21/1992

Run Log File VanlMIN MoblESN Mobile Number Rx Tx TxGain

No. No. Cell CelVSendr CalTbI of Power Power Adj.

QTSO QTSOIESN No. Mobiles [dBm] [dBm] [dB]

1 22002S49 QCQ QTSO Lo~ of CAl D1 20

2 21163653 CLM/43 7c;31607 snl63 20 -59.6 -2.2 2.9

3 21164859 MOM/66 FE4A58CA snl50 20 AGC not lo~~d

4 22011901 QCQ QTSO Lo~ of CAl m 30

5 21173154 PTM/39 73878EDO snl40 30 AGC not lo~~ed

6 21174530 QCM/47 A4518E3C sn126 30 AGC not lo~~ed

7 21175925 MOM/66 FE4A58CA snl50 30 AGC not lo~~d

8 21182542 CLM/43 7C31607 snl63 40 -583 6.2 12.3

9 21184903 QCM/47 A4518E3C sn126 40 AGC not lo~~ed

21190925 CLM/43 7C31607 snl63 47 -57.8 6.7 13.1

Daily Summary: Minimum -59.60 -2.20 2.90

Maximum -57.80 6.70 13.10

Mean -58.57 3.57 9.43

STD 0.76 4.08 4.63
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Table 1.4.1.4 Summary of Tx Power, Rx Power and Tx Gain Adjust for 11/2211992

Run Log File VanlMIN MoblESN Mobile Number Rx Tx TxGain

No. No. Cell CelVSendr Cal Tbl of Power Power Adj.

QTSO QTSOIESN No. Mobiles [dBm] [dBm] [dB]

Run 1 22225011 QCQ QTSO Log of CAl ms~s

Run 2 22154940 PTM/39 73878EDO snl40 60 -73.5 10.9 0.6

22154939 CLM/43 7C316C27 snl63 60· -44.8 -129 6.8

Run 3 22160136 PTM/39 73878EDO snl40 58 -74.8 7.3 -4.9

22160140 CLM/43 7C316C27 snl63 58 -43 -15 5.4

Run 4 22161951 PTM/39 73878EDO snl40 60 -727 7.1 -3.7

22161944 CLM/43 7C31607 snl63 60 -43.8 -11.8 7.6

Run 5 22164948 PTM/39 73878EDO snl40 62 -71.6 9.1 -1.6

22164942 CLM/43 7C31607 snl63 62 -42 -14.1 6.9

Run6 22174923 PTM/39 73878EDO snl40 63 -74.5 1.7 -3.2

Run 7 22180053 PTM/39 73878EDO snl40 63 -67.8 10.6 -0.6

Run 8 22203137 PTM/39 73878EDO snl40 6S -74.3 1.3 -3.2

22203132 CLM/43 7C31607 snl63 6S -40.4 -15.3 8.3

Run 9 22204353 PTM/39 73878EDO snl40 6S -69.1 8.6 0.3·

22204324 CLM/43 7C31607 snl63 6S -40.4 -14.2 9.7

Daily Summary: Minimum -74.80 -15.30 -4.90

Maximum -40.40 10.90 9.70

Mean -59.48 -1.91 2.03
STD 14.94 10.73 4.98
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Table 7.4.1.5 Summary of Tx Power, Rx Power and Tx Gain Adjust for 11/23/1992

Run Log File VanlMIN MoblESN Mobile Number Rx Tx Tx Gain

No. No. Cell Cell/Sendr CaITbI of Power Power Adj.

QTSO QTSOIES~ No. Mobiles [dBm] [dBm] [dB]

Run 1 23232852 QCQ QTSO Log of CAl msgs for Hanoff s

Run 2 23155056 QCM/47 A4518E3C sn126 40 AGC not logged

23154942 PTM/39 73878EDO sn140 40 -70.6 7.1 0

23155100 CLM/37 203CB26D sn111 40 -61.3 5.3 6.9

23154942 MOM/66 FE4A58CA sn150 40 -65.7 8.3 9.1

Run 3 23165738 QCM/47 A4518E3C sn126 40 AGC not logged

23165743 PTM/39 73878EDO sn140 40 -84.4 12.3 2.4

23165900 CLM/37 203CB26D sn111 40 -69.4 9.6 9.7

23165828 MOM/66 FE4A58CA sn150 40 -65.1 10.5 6.2

Run 4 23173046 QCM/47 A4518E3C sn126 40 AGC not logged

23172926 PTM/39 73878EDO sn140 40 -69.9 8.4 2.3

23172913 CLM/37 203CB26D sn111 40 -61.6 5.8 5.8

23172956 MOM/66 FE4A58CA sn150 40 -66 13.1 10.2

Run 5 23181945 QCM/47 A4518E3C sn126 60 AGC not logged

23181826 PTM/39 73878EDO sn140 60 -77.8 15.8 10.3

23181831 CLM/37 203CB26D sn111 60 -59.8 13.4 18.5

23182007 MOM/66 FE4A58CA sn150 60 -65.8 15.2 12.7

Run 6 23183855 QCM/47 A4518E3C sn126 60 AGC not logged

23183751 PTM/39 73878EDO sn140 60 -83.9 16.2 11.9

23183946 CLM/37 203CB26D sn111 60 -59.8 9.3 12

23183835 MOM/66 FE4A58CA sn150 60 -62.7 14.5 11.4

Run 7 23190811 QCM/47 A4518E3C sn126 60 AGC not logged

23190639 PTM/39 73878EDO sn140 60 -69.3 12.3 10

23190736 CLM/37 203CB26D sn111 60 -60.5 15.6 20.1

23190720 MOM/66 FE4A58CA snl50 60 -62.4 15.3 14.7

Daily Summary: Minimum -84.40 5.30 0.00

Maximum -59.80 16.20 20.10

Mean -67.56 11.56 9.68

STD 7.40 3.51 5.12
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Table 7.4.1.6 Summary of Tx Power, Rx Power and Tx Gain Adjust over all testing days

Run Log File VanlMIN MobJESN Mobile lNumbe Rx Rx Tx Tx TxGain TxGain

No. No. Cell CelllSenc:lr C~TbI of Power Power Power Power Adj. Adj.

QTSO QTSOJESN No. Mobile! {dBm] {mWl {dBm] {mWl [dB] [lin]

Run 1 18160949 CLM/37 203CB260 sn111 30 -53.8 4.17E-06 -19.3 0.011749 -4.5 0.354813

Run 3 18164152 PrM/39 73878EDO sn140 30 -66 2.51E-07 7.2 5.248075 8.6 7.24436

Run 4 18165227 MOM/44 32108032 -sn13O 30 -SO.5 8.91E-06 -10.7 0.085114 -1.4 0.724436

Run 6 18181513 PTM/39 73878EDO sn140 40 -65.6 2.7SE-Q7 5.2 3.311311 6.8 4.786301

Run 7 18182926 CLM/37 203CB260 sn111 SO -56.9 2.04E-06 -21.7 0.006761 -8.8 0.131826

Run 8 18184046 MOM/44 32108032 sn130 SO -SO.7 8.51E-06 -13.5 0.044668 -5.2 0.301995

F2 20164920 PTM/39 73878EDO sn140 30 -72.6 5.5E-08 9.6 9.120108 7.7 5.888437

F3 20170330 CLM/43 7C316C27 sn163 30 -65.2 3.Q2E-Q7 14.6 28.84032 12.1 16.2181

F4 20171511 MOM/44 32108032 sn130 30 -67.1 l.9SE-Q7 9.9 9.772372 5 3.162278

F6 20181221 CLM/43 7C316C27 sn163 33 -64.8 3.31E-Q7 19.7 93.32543 23.2 208.9296

F8 20184349 CLM/43 7C316C27 sn163 25 -66.2 2.4E-Q7 13.9 24.54709 7.9 6.16595

2 21163653 CLM/43 7C316C27 snl63 20 -59.6 1.1E-06 -2.2 0.60256 2.9 1.949845

8 21182542 CLM/43 7C316C27 snl63 40 -58.3 l.48E-06 6.2 4.168694 12.3 16.98244

21190925 CLM/43 7C316C27 snl63 47 -57.8 1.66E-06 6.7 4.677351 13.1 20.41738

Run 2 22154940 PI'M/39 73878EDO sn140 60 -73.5 4.47E-08 10.9 12.30269 0.6 1.148154

22154939 CLM/43 7C316C27 sn163 60 -44.8 3.31E-QS -12.9 0.051286 6.8 4.786301

Run 3 22160136 PI'M/39 73878EDO sn140 58 -74.8 3.31E-oB 7.3 5.370318 -4.9 0.323594

22160140 CLM/43 7C316C27 snl63 58 -43 5.01E-QS -15 0.031623 5.4 3.467369

Run 4 22161951 PTM/39 73878EDO sn140 60 -72.7 5.37E-oB 7.1 5.128614 -3.7 0.42658

22161944 CLM/43 7C316C27 sn163 60 -43.8 4.17E-QS -11.8 0.066069 7.6 5.754399

Run5 22164948 PfM/39 73878EDO sn140 62 -71.6 6.92E-08 9.1 8.128305 -1.6 0.691831

22164942 CLM/43 7C316C27 snl63 62 -42 6.31E-QS -14.1 0.038905 6.9 4.897788

Run6 22174923 PfM/39 73878EOO sn140 63 -74.5 3.5SE-08 1.7 1.419108 -3.2 0.47863

Run 7 22180053 PI'M/39 73878EOO sn140 63 -67.8 1.66E-Q7 10.6 11.48154 -0.6 0.870964

RunB 22203137 PfM/39 7387BEDO sn140 65 -74.3 3.72E-08 1.3 1.348963 -3.2 0.47863

22203132 CLM/43 7C316C27 snl63 65 -40.4 9.12E-QS -15.3 0.029512 8.3 6.76083

Run 9 22204353 PfM/39 73878EOO sn140 65 -69.1 l.23E-D7 8.6 7.24436 0.3 1.071519

22204324 CLM/43 7C316C27 snl63 65 -40.4 9.12E-QS -14.2 0.038019 9.7 9.332543
23154942 PI'M/39 73878EOO sn140 40 -70.6 8.71E-08 7.1 5.128614 0 1
23155100 CLM/37 203CB26D sn111 40 -61.3 7.41E-Q7 5.3 3.388442 6.9 4.897788
23154942 MOM/66 FE4ASSCA sn1SO 40 -65.7 2.69E-D7 8.3 6.76083 9.1 8.128305
23165743 PI'M/39 73878EDO sn140 40 -84.4 3.63E-Q9 12.3 16.98244 2.4 1.737801
23165900 CLM/37 203CB260 sn111 40 -69.4 1.15E-07 9.6 9.120108 9.7 9.332543
23165828 MOM/66 FE4ASBCA 5n15O 40 -65.1 3.09E-Q7 10.5 11.22018 6.2 4.168694
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Table 7.4.1.6 Summary of Tx Power, Rx Power and Tx Gain Adjust over all testing days

Run Log File VanlMIN MoblESN Mobile lNumbe Rx Rx Tx Tx TxGain TxGain

No. No. Cell CellISendr Cal Tbl of Power Power Power Power Adj. Adj.

QTSO QTSOIESl'I No. Mobill!l [dBm) [mWJ [dBm) [mW] [dB) [lin)

23172926 PTM/39 73878EDO sn140 40 -69.9 1.02E-Q7 8.4 6.91831 2.3 1.698244

23172913 CLM/37 203CB26D sn111 40 -61.6 6.92E-Q7 5.8 3.801894 5.8 3.801894

23172956 MOM/66 FE4AS8CA snl50 40 -66 2.51E-Q7 13.1 20.41738 10.2 10.47129

23181826 PTM/39 73878EDO sn140 60 -77.8 1.66E-oB 15.8 38.01894 10.3 10.71519

23181831 CLM/37 203CB26D snll1 60 -59.8 1.05E-Q6 13.4 21.87762 18.5 70.79458

23182007 MOM/66 FE4AS8CA snl50 60 -65.8 2.63E-Q7 15.2 33.11311 12.7 18.62087

23183751 PTM/39 73878EDO sn140 60 -83.9 4.07E-D9 16.2 41.68694 11.9 15.48817

23183946 CLM/37 203CB26D snlll 60 -59.8 l.05E-Q6 9.3 8.51138 12 15.84893

23183835 MOM/66 FE4A58CA snl50 60 -62.7 5.37E-Q7 14.5 28.18383 11.4 13.80384

23190639 PTM/39 73878EDO sn140 60 -69.3 1.17E-Q7 12.3 16.98244 10 10

23190736 CLM/37 203CB26D sn111 60 -60.5 8.91E-Q7 15.6 36.30781 20.1 102.3293

23190720 MOM/66 FE4AS8CA snl50 60 -62.4 5.75E-Q7 15.3 33.88442 14.7 29.51209

Rx Rx Tx Tx TxGain TxGain

SUD1JJW'Y over all testing days: Power Power Power Power Adj. Adj.

[dBm) mW [dBm) mW [dB) Lin

Minimum -84.40 3.63E-D9 -21.70 0.01 -8.80 0.13

Maximum -40.40 9.12E-05 19.70 93.33 23.20 208.93

Mean -63.13 8.86E-Q6 4.50 12.58 6.14 14.48

STD 10.73 2.21E-05 11.08 16.82 6.98 34.04

QUALCOMM Proprietary
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7.5 Handoff.Results
The handoff statistics described in this section were collected from QTSO logs
recorded on November 22 and 23. Because handoff testing conducted on
November 22 was limited exclusively to softer handoff, data presented in the
following graphs are based only on the data logged on November 23.

The following definitions in Table 7.5-1 describe the types of handoff that
occurred during testing.

Table 7.5-1 Types of Handoff

State Description

Soft Softer Mobile was communicating with two different cells
and two different sectors in one of the cells.

Three-way handoff Mobile was communicating with three different
cells.

Three-way Softer Mobile was communicating with three different
cells and two different sectors in one of these three
cells.

Soft handoff Mobile was communicating with two different
cells.

Softer handoff Mobile was communicating with two sectors
within a cell (using the same traffic channel).

No handoff Mobile was communicating with a single sector in a
single cell.

In the following pie charts, entries for soft handoff, soft softer, three-way handoff
and three-way softer are summarized and labeled "soft handoff.".

The following graphs depict handoff results for November 21 through November
23. Tables 7.5.1-1 through 7.5.4 summarize the results for each test date
depicted.

Other Factors
Tests on November 23 involving all cells and sectors in which the mobile could
receive more than three pilots, were found to have been degraded because of two
problems. First.. a software "bug" in the QTSO caused an improper selection of
the mobile's active set when more than three pilots were detected by the mobile.
Because of this bug, the mobile did not select the strongest pilot available.
Second, the Mt. Ada cell had insufficient traffic channels installed to support the
number of handoffs to that cell, and resulted in dropped calls.
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Table 7.5.1-1 Daily Summary of Handolf Statistics

Date 1V2V91 Thursday

Mission Bay (Alpha, Beta, Gamma)

Old Town and aU Sector Tests

Run Log File VanIMIN Number Handolf Statistics

No. No. Cell of Soft Soft/Softer 3 Way 3 Way Softer Total Soft Softer No Handoff

QTSO Mobiles [%] [%] [%] [0/.] [%] [%] [%]

1 22002549 QCQ 20 0.00 0.00 0.00 0.00 0.00 92.76 7.24

2 22003619 QCQ/43 20 0.00 0.00 0.00 0.00 0.00 50.17 49.83

3 22004907 QCQ/66 20 0.00 0.00 0.00 0.00 0.00 75.01 24.99

4 22011901 QCQ 30 0.00 0.00 0.00 0.00 0.00 90.16 9.84

5 22013143 QCQ/39 30 0.00 0.00 0.00 0.00 0.00 80.88 19.12

6 22014239 QCQ47 30 0.00 0.00 0.00 0.00 0.00 75.08 24.92

7 22015905 QCQ/66 30 0.00 0.00 0.00 0.00 0.00 84.80 15.20

8 22022547 QCQ/43 40 0.00 0.00 0.00 0.00 0.00 73.56 26.44

9 22024706 Q!::.Q/47 40 0.00 0.00 0.00 0.00 0.00 69.57 30.43

10 22030915 Q!::.Q/43 47 Bad Log File

Daily Summary

Minimum 0.00 0.00 0.00 0.00 0.00 50.17 7.24

Maximum 0.00 0.00 0.00 0.00 0.00 92.76 49.83

Mean 0.00 0.00 0.00 0.00 0.00 76.89 23.11

STD 0.00 0.00 0.00 0.00 0.00 11.98 11.98

QUALCOMM Proprietary



Total of 0.00% Soft Handoff
between cells (Soft, Soft-Softer,

3-Way and 3-Way Softer HID's)

SoftH/O
0.00%

3 Way H/O
0.00%

Soft Softer H/O
0.00%

3 Way Softer HlO
0.00%

No Handoff
724",,0 -
~r---------J

Handoff Statistics Among All Cells
Capacity Tests 11/21/1991

Run 1



Handoff Statistics Among All Cells
Capacity Tests IV2V1991

Run 2
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I No Handoff
I 49.830/0
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Total of 0.00% Soft Handoff
between cells (Soft, Soft-Softer,

3-Way and 3-Way Softer HID's)

SoftHlO
0.00%

Soft Softer HIO
0.00%

3WayHlO
0.00%

3 Way Softer HlO
0.00%



Handoff Statistics Among All Cells
Capacity Tests 11/21/1991

Run 3

fill",,-
/

/
/

/
I No Handoff

I 24.99%
I,

Total of 0.000/0 Soft Handoff
between cells (Soft, Soft-Softer,

3-Way and 3-Way Softer HjO's)

SoftHlO
0.00°,10

Soft Softer H/O
0.00%

3 Way HlO
0.000/0

3 Way Softer HlO
0.00%



Handoff Statistics Among All Cells
Capacity Tests 11/2V1991

Run 4

---o Handoff
9.840/0

Total of 0.000/0 Soft Handoff
between cells (Soft, Soft-Softer,

3-Way and 3-Way Softer HjO's)

SoftHlO
0.000/0

Soft Softer HIO
0.00%

3 Way HlO
0.00%

3 Way Softer HlO
0.00%



Handoff Statistics Among All Cells
Capacity Tests IV21/1991

Run 5

",-

/
fill'

/
/ ...----------.

I No Handoff
I 19.12%

Total of 0.000/0 Soft Handoff
between cells (Soft, Soft-Softer,

3-Way and 3-Way Softer HID's)

SoftH/O
0.00%

Soft Softer HIO
0.00%

3WayHlO
0.000/0

3 Way Softer HlO
0.00%



Handoff Statistics Among All Cells
Capacity Tests lV2V1991

Run 6

"'""/'
/

/
/ No Handoff

I 24.92%
I

I,

Total of 0.000/0 Soft Handoff
between cells (Soft, Soft-Softer,

3-Way and 3-Way Softer HID's)

SoftWO
0.000/0

Soft Softer HIO
0.00%

3WayWO
0.00%

3 Way Softer WO
0.00%



Handoff Statistics Among All Cells
Capacity Tests 11/21/1991

Run 7
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/
;*/ INo Handoff

15.20%

Total of 0.000/0 Soft Handoff
between cells (Soft, Soft-Softer,

3-Way and 3-Way Softer HID's)

SoftH/O
0.00%

Soft Softer H/O
0.00%

3 Way HlO
0.000/0

3 Way Softer H/O
0.00%



Handoff Statistics Among All Cells
Capacity Tests 11/21/1991

RunB
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I r--------,

I No Handoff
I 26.440/0

I,
I

Total of D.DD%-Soft Handoff
between cells (Soft, Soft-Softer,

3-Wayand 3-Way Softer H/O's) ..

SoftHlO
0.00%

Soft Softer H/O
0.00%

3WayHlO
0.00%

3 Way Softer HlO
0.00%



Handoff Statistics Among All Cells
Capacity Tests 1112111991

Run 9
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I ,...--- ---,

I No Handoff
I 30.430/0

I
I
I
\
\

Total of 0.00% Soft Handoff
between cells (Soft, Soft-Softer,

3-Way and 3-Way Softer H/O's)

SoftIDO
0.00%

Soft Softer HIO
0.000/0

3WayIDO
0.00%

3 Way Softer IDO
0.00%
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